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Introduction 
 Welfare assessment is a need in intensive aquaculture systems. 
 The available systems to detect potentially dangerous situations 
currently used are:  
 indirect (physic-chemical parameters), or  
 a posteriori (growth, health, feed conversion), or 
 needing human monitoring (behavior). 
 In pelagic fish, the Acoustic Doppler Velocimetry (ADV) showed as 
possible to detect and quantify turbulence  variations due to fish 
movement (quantitative measure of swimming activity) (Masaló et al., 
2008).  
 Solea spp. production mainly concentrated in recirculating systems 
(RAS) under highly intensive conditions (Fig. 1). Need of a method to 
track activity and, thus, stress 
 The aim of this work was to evaluate the ADV technique to detect the 
activity of a population of sole in tanks, as a potential method of 
welfare assessment. 
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Material and methods 
Facilities AQUALAB at the Baix Llobregat Campus of UPC 
Tank 1 circular tank (94 cm of diameter x 50 cm depth)  
Fish 680 fingerlings of Solea senegalensis  
Mean weight: 5 g 
Stocking density: 18 kg m-2 (163% of coverage area) 
ADV probe 
 
ADV Nortek probe (10 MHz) 
Configuration: velocity range: 3 cm s-1, control volume: 9 
mm, frequency of data collection: 25 Hz, collecting data 
during 2 min and repeating the collection every 5 min.  
Position: at 180º from the water inlet to avoid turbulence 
generated by incoming water (200 L h-1), at 20 cm from the 
wall of the tank and halfway the water column 
Turbulence 
units 
Expressed as Root Mean Square (RMSmag) of the magnitude 
water velocity and also velocity (Vmag) 
Data post 
processing 
Software WinADV32  
A correlation (COR) filter and a Signal-to-noise ratio (SNR) 
filter were applied.  
 ADV probe has been adequate to detect changes in sole activity as a 
consequence of routine known events. 
 The high sensitivity of the technique makes very difficult, so far, to 
establish what could be considered a routine turbulence level and a 
level of turbulence attributable to specific stressful situations.  
 Further research is needed to understand the high variability in the 
turbulence values and its correlation with the fish behavior.  
Figure 1:  Image of a high density sole population fully  occupying the tank bottom. 
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Results and discussion 
Changes of activity during feeding or maintenance activities (oxygen 
reading, other vicinity activities, such as a simple conversation close to the 
tank) were detected.  
An abrupt decrease of RMSmag was detected when active fish movement 
was visually observed (Fig. 2). 
In general:  
 RMSmag and Vmag  were lower in light periods  than in the night. 
 RMSmag and Vmag  were lower during feeding than during fasting. 
Fig 2.  RMSmag and Vmag values during a three-day period.  
 F (in yellow): Feeding time 
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